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© Chip-forming machining unit 



© A chip-forming machining unit (1) wherein a first 
slide (8) is mounted on a slideway (9) integral with 
the bed (5) of the unit (1), so as to travel along a first 
axis (10) in a first plane (B); a second slide. (15) is 
connected to the first slide (8) so as to travel along a 
second axis (17) perpendicular to the first axis (10) 
and lying in a second plane (C); and a further slide 
(24) supporting the toolhead (7) is mounted on an 



upright integral with the second slide (15), so as to 
travel along a third axis (27) perpendicular to the first 
and second axes (10, 17) and lying in a third plane 
(D) forming a right-angle dihedral with the first plane 
(B); the second plane (C) extending inside the afore- 
mentioned dihedral and forming an angle of other 
than zero with the first and third planes (B, D). 
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The present invention relates to a chip-forming 
machining unit. 

In the majority of cases, chip-forming machin- 
ing units are set up adjacent to the worktable, to 
which the workpieces are fed successively, prefer- 
ably by means of a feed unit. The machining unit 
presents a toolhead moving in relation to the work 
along at least three perpendicular axes and by 
means of three carriages or slides connected and 
usually moved in relation to one another by a drive 
device. 

Constructionwise, known machining units sub- 
stantially differ as regards the mutual arrangement 
of the slides, and can be classified into two distinct 
groups. 

In the first group, the units comprise a first 
slide traveling in a main direction to and from the 
work along a slideway formed in the bed, and 
supporting a second slide traveling perpendicular 
to the main direction, and an upright defining the 
tool carriage slideway. 

In the second group, the first slide travels per- 
pendicular to the main direction, and supports an 
upright defining the tool carriage slideway and con- 
nected to the first slide by slideways enabling it to 
travel together with the first slide, and to and from 
the work in the main direction. 

Though universally employed, known units of 
the aforementioned type present several 
drawbacks. While those in the first group provide, 
on the one hand, for troublefree access to the work 
area, by virtue of the first slide, as it withdraws 
from the work, withdrawing substantially the entire 
unit, in particular the toolhead, thus enabling 
troublefree maintenance; on the other, they are 
highly unstable, especially when the first slide is 
operated at high speed for stepping up output. 
Under such conditions, in fact, the moving mass, 
equal to the total mass of the slideways, is subject 
to a high degree of acceleration, particularly in the 
end-of-stroke position, thus resulting in a high de- 
gree of inertia. Moreover, as the center of gravity of 
the moving mass is normally a considerable dis- 
tance from the slideway of the first slide, this is 
subject to torques which not only result in in- 
creased stress on the slideway, but also affect 
vibration of the unit structure, which, under such 
conditions, vibrates at frequencies seriously affect- 
ing its dynamic stability. 

While providing for a better distribution of the 
moving masses and, thus, for reducing inertia and 
both static and dynamic stress, the units in the 
second group permit only limited access to the 
work area, thus hindering maintenance work and 
manual tool-change operations. 

It is an object of the present invention to pro- 
vide a machining unit designed to overcome the 
aforementioned drawbacks, i.e. which presents 
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geometrical characteristics enabling high-speed op- 
eration of each slide, and which provides for 
troublefree access to both the toolhead and work- 
piece. 

5 According to the present invention, there is 

provided a chip-forming machining unit comprising 
a slide traveling along a first axis in a first plane; a 
slide traveling, in relation to said slide traveling 
along said first axis, along a second axis per- 

io pendicular to said first axis and lying in a second 
plane; and a further slide traveling along a third 
axis substantially perpendicular to said first and 
second axes and lying in a third plane intersecting 
said first plane so as to form a dihedral angle; 

75 characterized by the fact that said second plane 
extends inside said dihedral angle, and forms an 
angle of other than zero with said first and third 
planes. 

A non-limiting embodiment of the present in- 
20 vention will be described by way of example with 
reference to the accompanying drawings, in which: 
Fig.1 shows a plan view, substantially in blocks, 
of a work station featuring a chip-forming ma- 
chining unit in accordance with the present in- 
25 vention; 

Fig.2 shows an enlarged schematic plan view of 
a preferred embodiment of the Fig.1 unit; 
Fig.3 shows a section along line Ill-Ill in Fig.2; 
Fig.4 shows a front view in the direction of arrow 
30 A in Fig.2. 

Number 1 in the accompanying drawings in- 
dicates a chip-forming machining unit. 

As shown in Fig.1, unit 1 is set up in a work 
station, adjacent to a feed unit 2 for successively 
35 feeding workpieces 3 (only one of which is shown) 
on to a worktable indicated as a whole by 4. 

As shown in Fig.s 2, 3 and 4, unit 1 comprises 
a bed 5, and a unit 6 for moving the toolhead 7 of 
unit 1 in relation to bed 5 and workpiece 3 on table 
40 4 (Fig.1). 

As shown in Fig.s 3 and 4, unit 6 comprises a 
first slide 8 mounted in axially-sliding manner on 
two known slideways 9 (not described) integral with 
base 5, so as to move to and from workpiece 3 
45 along an axis 10 parallel to reference axis Z (Fig.s 
2, 3, 4) and lying in a plane B (Fig.3) parallel to the 
Fig.2 plane. More specifically, first slide 8 is moved 
along axis 10 by a screw-nut-screw device 11, the 
screw 12 of which extends parallel to and over 
50 slideways 9, so that it is adjacent to the center of 
gravity G of unit 6 (Fig.3). Screw 12 is powered by 
an electric motor 13 coaxial with screw 12 and 
connected to a known control system 14 shown 
schematically in Fig.1. 
55 As shown in Fig.3, unit 6 also comprises a 

second slide 15 mounted on a known slideway 16 
(not described). Slideway 16 is integral with first 
slide 8, extends substantially on the opposite side 
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of screw 12 to slideways 9 formed in bed 5, and 
directs second slide 15 along an axis 17 parallel to 
axis X and lying in a plane C (Fig.3) sloping down- 
wards towards workpiece 3 and forming a substan- 
tially 45° angle with slideways 9 and plane B 
containing axis 10. More specifically, second slide 
15 is moved along axis 17 in plane C by a screw- 
nut-screw actuating device 19 (Fig.s 2 to 4), the 
screw 20 of which extends over and crosswise in 
relation to screw 12 controlling first slide 8, and is 
powered by an electric motor 21 (Fig.s 2 and 4) 
coaxial with screw 20 and also connected to control 
system 14. 

As shown in Rg.3 and, particularly, Fig.4, sec- 
ond slide 15 comprises an upright 22 defining a 
known slideway 23 (Fig.s 2 and 4) formed facing 
workpiece 3 and mounted with a third slide 24 
supporting toolhead 7, which is preferably an elec- 
tromagnetic chuck with its axis of rotation 25 par- 
allel to axis Z. Third slide 24 is connected to a 
screw-nut-screw actuating device 26 (Fig.s 2, 3, 4) 
so as to travel along an axis 27 parallel to axis Y 
and lying in a plane D intersecting plane B contain- 
ing axis 10 in such a manner as to form a right- 
angle dihedral. More specifically, plane C contain- 
ing axis 17 extends inside said dihedral, and also 
forms a substantially 45 e angle with plane D con- 
taining axis 27. 

Actuating device 26 comprises a nut screw 28 
integral with third slide 24; and a control screw 29 
extending perpendicular to axis 25 and adjacent to 
toolhead 7. Screw 29 is powered by an electric 
motor 30 integral with third slide 24, extending 
between slide 24 and bed 5 (Fig.s 3 and 4), and 
connected to control system 14 (Fig.1). 

As shown in Fig.s 2 to 4, each slideway 9, 16 
and 23 is protected by a mobile device 31, which, 
in addition to preventing fouling of the slideways by 
machining chips, also provides for enabling high- 
speed displacement of the respective slide 8, 15 
and 24. 

The advantages of machining unit 1 according 
to the present invention will be clear from the 
foregoing description. 

In particular, by virtue of the arrangement of 
second slide 15, unit 6 controlling toolhead 7 
presents an extremely compact, relatively ligh- 
tweight structure, which, in addition to improving 
the static performance of unit 1, also provides for 
improving the dynamic stability of unit 6 as a 
whole, particularly when moved at high speed in 
relation to bed 5. In fact, the arrangement and, 
consequently, the weight distribution of slides 8, 15 
and 24 of unit 6 provide for bringing the center of 
gravity G of unit 6 decidedly closer to bed 5 and in 
particular to slideways 9 of first slide 8. As inertial 
forces are known to be applied at the center of 
gravity of the moving structure, the above design 
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characteristic provides for reducing torque due to 
inertia, and, consequently, stress on the slideway 
of first slide 8. 

Moreover, under high-speed conditions of first 
5 slide 8, the dynamic performance of unit 6 is 
further improved by the actuating stress of first 
slide 8 being exerted along a line close to center of 
gravity G. 

The design of unit 1 provides, in one single 

70 operation, for withdrawing all the unit 6 slides and 
toolhead 7 from the work area, thus enabling 
troublefree access to workpiece 3 and maintenance 
of worktable 4, as well as for troublefree manual 
tool change by virtue of withdrawing unit 6. 

75 Finally, the particular arrangement of screw 27 

provides for strengthening upright 22 integral with 
second slide 15. 

To those skilled in the art it will be clear that 
changes may be made to unit 1 as described and 

20 illustrated herein without, however, departing from 
the scope of the present invention. For example, 
changes may be made to the manner in which 
slides 8, 15 and 24 are moved in relation to re- 
spective slideways 9, 16 and 23; or to the angle of 

25 plane c containing axis 17 in relation to planes B 
and D, which may form other than a right-angle 
dihedral. 

Claims 

30 

1. A chip-forming machining unit (1) comprising a 
slide (8) traveling along a first axis (10) in a 
first plane (B); a slide (15) traveling, in relation 
to said slide (8) traveling along said first axis 

35 (10), along a second axis (17) perpendicular to 

said first axis (10) and lying in a second plane 
(C); and a further slide (24) traveling along a 
third axis (27) substantially perpendicular to 
said first and second axes (10, 17) and lying in 

40 a third plane (D) intersecting said first plane 

(B) so as to form a dihedral angle; character- 
ized by the fact that said second plane (C) 
extends inside said dihedral angle, and forms 
an angle of other than zero with said first and 

45 third planes (B, D). 

2. A machining unit as claimed in Claim 1, char- 
acterized by the fact that said dihedral angle is 
a right-angle dihedral; and said second plane 

so (C) forms a substantially 45 • angle with one of 

said first and third planes (B, D). 

3. A machining unit as claimed in Claim 1 or 2, 
characterized by the fact that said slide (8) 

55 traveling along said first axis (10) is driven by 

an actuating device (11) the stress exerted by 
which is directed in a straight line parallel to 
and a given distance from said first plane (B), 
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and at least adjacent to the center of gravity 
(G) of said slides (8, 15, 24). 

4. A machining unit as claimed in any one of the 

foregoing Claims, characterized by the fact — 5- 
that said slide (24) traveling along said third 
axis (27) supports a toolhead (7), and is driven 
by an actuating device (26) the stress exerted 
by which is directed in a straight line parallel to 
said third plane (D) and adjacent to said tool- io 
head (7). 
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© Chip-forming machining unit 



© A chip-forming machining unit (1) wherein a first 
slide (8) is mounted on a slideway (9) integral with 
the bed (5) of the unit (1), so as to travel along a first 
axis (10) in a first plane (B); a second slide (15) is 
connected to the first slide (8) so as to travel along a 
second axis (17) perpendicular to the first axis (10) 
and lying in a second plane (C); and a further slide 
(24) supporting the toolhead (7) is mounted on an 



upright integral with the second slide (15), so as to 
travel along a third axis (27) perpendicular to the first 
and second axes (10, 17) and lying in a third plane 
(D) forming a right-angle dihedral with the first plane 
(B); the second plane (C) extending inside the afore- 
mentioned dihedral and forming an angle of other 
than zero with the first and third planes (B, D). 
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